The interactions of the brain-specific calmodulin-binding protein kinase C substrate, neuromodulin (GAP 43), with membrane phospholipids.
The interaction of the brain-specific calmodulin-binding protein kinase C (PKC) substrate, neuromodulin (GAP 43), with membrane phospholipids was studied. Specific binding of neuromodulin to negatively charged phospholipids through electrostatic interactions was demonstrated. Comparison of the binding of neuromodulin to acidic phospholipids with that of neurogranin, a newly characterized calmodulin-binding PKC substrate (Baudier J., Deloulme, J. C., Van Dorsselaer, A., Black, D., and Mathes H. (1991) J. Biol. Chem. 266, 229-237) suggested that the conserved basic amino acid sequence which characterizes the two proteins and which corresponds to the PKC phosphorylation and calmodulin binding domain also serves as phospholipid binding site. In the absence of calmodulin, binding of neuromodulin to phosphatidylserine at low concentration parallels its phosphorylation by PKC, suggesting that formation of a ternary complex between neuromodulin, phosphatidylserine, and PKC is required for optimum neuromodulin phosphorylation. In the presence of calmodulin, the binding of neuromodulin to phosphatidylserine is inhibited, resulting in total inhibition of neuromodulin phosphorylation. Our results suggest that, in vivo, phosphorylation of neuromodulin may not only depend on protein kinase C (PKC)1 activation but also on the accessibility of the neuromodulin phosphorylation domain to activated membrane-bound PKC that could regulated by CaM.